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(54) PRESTRESSED CONCRETE GIRDER AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a prestressed concrete girder which can be 
simply executed, and dispenses with a large-scale device and a wide 
manufacturing yard, and is high in rigidity and low in the height of a 
girder. 

CONSTITUTION: A sheath 4 having a tension steel member 3 
inserted through the tensile edge of a precast concrete member 2 is 
buriedly provided in a PC girder 1, and a thick plate steel member 5 
for resisting compressive force is buried in the compressed edge of 
the upper part of the girder. The thick plate steel member 5 has a 
T-shaped section, and plurality of concrete pouring through-holes 
5b are bored on the web 5a of the thick plate steel member 5. Since 
the concrete during depositing sufficiently turns round to the lower 
face 5d of a flange 5c through the through holes 5b, adherence 
between the thick plate steel member 5 and the concrete can be 
improved. An extremely thick steel plate being resistible against 
compressive force is applied to the flange 5c of the thick plate steel 
member 5. An ordinary PC steel wire is used for the tension steel 
member 3. 
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(54) ELECTRIC CABLE AND MANUFACTURING METHOD OF THE SAME 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an electric cable 
with high strength capable of recycling without using any 
reinforcing material, and a manufacturing method of the same. 
SOLUTION: The manufacturing method of the electric cable 
comprises an electric cable extrusion process forming a 
temporary cable by conveying wires and a molten insulation 
body with respective speeds different from each other, pushing 
out the above from a cross head of an extruder in a not-stuck 
state, and cooling it; and an electric cable drawing process 
forming the electric cable by reducing a diameter of the 
temporary cable by drawing it while heating, and gradually 
cooling it. The electric cable is composed of wires and the 
insulation body covering the wires, and a tensile strength of 
the cable is 100 Mpa or higher. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the electric wire characterized by being the resin ingredient with which said insulator was extended 
in the electric wire which consists of a conductor and an insulator which covers it, and the tensile 
strength of said electric wire being 100 or more Mpas. 
[Claim 2] 

The structure of said resin ingredient is an electric wire according to claim 1 characterized by carrying 
out orientation. 
[Claim 3] 

Said resin ingredient is an electric wire according to claim 1 characterized by crystallizing. 
[Claim 4] 

Said resin ingredient is an electric wire given in claim 1 characterized by being a polyolefine system 
resin ingredient, being a polyamide system resin ingredient, or being a fluorocarbon system resin 
ingredient thru/or any 1 term of 3. 
[Claim 5] 

Said resin ingredient is an electric wire given in claim 1 characterized by being the mixture of a 
polyolefine system resin ingredient and a polyamide system resin ingredient, being the mixture of a 
polyolefine system resin ingredient and a fluorocarbon system resin ingredient, or being the mixture of a 
polyamide system resin ingredient and a fluorocarbon system resin ingredient thru/or any 1 term of 4. 
[Claim 6] 

Said resin ingredient is an electric wire given in claim 1 characterized by being the mixture of a 
polyolefine system resin ingredient, a polyamide system resin ingredient, and a fluorocarbon system 
resin ingredient thru/or any 1 term of 4. 
[Claim 7] 

It extrudes from the crosshead of an extruder in the condition of conveying a conductor and the fused 
insulator and not sticking it at a rate different, respectively. Said insulator is the manufacture approach 
of the electric wire characterized by being the extended resin ingredient including the electric-wire 
extrusion process which forms one temporary electric wire which it comes to cool, and the electric-wire 
drawing process which is made to cool slowly and forms an electric wire after making it extend and 
narrow-diameter-ize, heating the temporary electric wire. 
[Claim 8] 

The structure of said resin ingredient is the manufacture approach of the electric wire according to claim 
7 characterized by carrying out orientation. 
[Claim 9] 

Said resin ingredient is the manufacture approach of the electric wire according to claim 7 characterized 
by crystallizing. 
[Claim 10] 

Said resin ingredient is the manufacture approach given in claim 7 characterized by being a polyolefine 
system resin ingredient, being a polyamide system resin ingredient, or being a fluorocarbon system resin 



ingredient thru/or any 1 term of 9. 
[Claim 11] 

Said resin ingredient is the manufacture approach of an electric wire given in claim 7 characterized by 
being the mixture of a polyolefine system resin ingredient and a polyamide system resin ingredient, 
being the mixture of a polyolefine system resin ingredient and a fluorocarbon system resin ingredient, or 
being the mixture of a polyamide system resin ingredient and a fluorocarbon system resin ingredient 
thru/or any 1 term of 9. 
[Claim 12] 

Said resin ingredient is the manufacture approach of an electric wire given in claim 7 characterized by 
being the mixture of a polyolefine system resin ingredient, a polyamide system resin ingredient, and a 
fluorocarbon system resin ingredient thru/or any 1 term of 9. 
[Claim 13] 

The manufacture approach of an electric wire given in claim 7 to which the bearer rate of a conductor is 
characterized by being 4 to 8 times the bearer rate of a melting insulator in said electric-wire extrusion 
process thru/or any 1 term of 12. 
[Claim 14] 

The manufacture approach of an electric wire given in claim 7 characterized by the bearer rate of a 
conductor and the bearer rate of a melting insulator being the same in said electric-wire drawing process 
thru/or any 1 term of 13. 
[Claim 15] 

The manufacture approach of an electric wire given in claim 7 characterized by heating said temporary 
electric wire by steam or hot blast in said electric-wire drawing process thru/or any 1 term of 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the high electric wire and its manufacture approach of tensile strength. 

[Background of the Invention] 

[0002] 

the request of the miniaturization of the control circuit accompanying the miniaturization of these 
devices etc. to the complication list of the control circuit accompanying high-performance-izing of an 
electrical machinery and apparatus in recent years, electronic equipment, and an automobile, 
lightweight-izing of an automobile, etc. - an electric wire - while lightweight-izing a conductor - 
thinning - carrying out - more - deflection - easy - to be able to wire a narrower tooth space is 
desired. 
[0003] 

However, the electric wire which consists of annealed copper had a fault with low tensile strength, 
although conductivity was excellent. 



[0004] 

The moiety of the electric wire with which the strand twisted around a core wire by a core wire 
consisting of beryllium copper in order to conquer the above-mentioned fault and to raise reinforcement 
consists of annealed copper, and the strand twisted to a core wire consists of beryllium copper, and the 
electric wire which has arranged by turns the strand which other strands and core wires which are 
twisted to a core wire consist of annealed copper, and consists of beryllium copper, and the strand which 
consists of annealed copper around a core wire is indicated. (Patent reference 1) 
[0005] 

Moreover, since the load burden of the electrical conducting material which is an outer layer line is 
mitigable to the stretch produced when a conductor receives crookedness because an outer layer line 
consists of copper or a copper alloy and the elastic modulus of a center line consists of a metal wire 
which is 2.5 or more times of the elastic modulus of an outer layer line, it is indicated that tensile 
strength and flexibility have been improved. (Patent reference 2) 
[0006] 

moreover, the annealed copper stranded wire which carried out the said alignment twist of two or more 
annealed copper strands 2, and formed them in the outside by making into a core material the tension 
members 1, such as stainless steel material arranged in the core, — a conductor 3 is formed and the 
insulated wire 5 which performed pre-insulation 4 which becomes the outside from a vinyl chloride, 
polyethylene, etc. further is indicated. (Patent reference 3) 
[0007] 

Moreover, it is the electric wire which twisted two or more aluminium wires used as a conductor around 
the steel wire as a tension member, or a steel stranded wire, and while forming in the front face of this 
aluminium wire the metallic-coating layer which has high endurance, having prepared the insulating 
layer between the aluminium wires, the steel wire, or the steel stranded wires with which these metallic- 
coating layer was formed is indicated. (Patent reference 4) 
[0008] 

The stranded wire which twisted the fiber set line or them which were made into the body is used as a 
center line, and the metal wire for electric conduction is twisted on the center line, moreover, many 
carbon fibers - gathering - resin - hardening - a line - between the center line and the metal wire for 
electric conduction The interlayer who consists of an ingredient [ elasticity / resin / of a fiber set line ] is 
made to intervene, and since this interlayer acts as a buffer, it is indicated that the resin which has 
hardened the carbon fiber stops breaking also according to the bolting force of cover printing or grasping 
metallic ornaments applied at the time of**** passage of extension work. (Patent reference 5) 
[0009] 

Furthermore, poly para-phenylene benzoscrew oxazole fiber (PBO fiber) is made into reinforcement. It 
is the lightweight low sag overhead wire which comes to arrange a conductor on the outside of the high 
tension wire rod by which the front face of the wire rod of the fiber-reinforced-plastics complex which 
makes a matrix the resin which lays this poly para-phenylene benzoscrew oxazole fiber underground is 
covered in the metallic conductor layer. By considering as reinforcement, this coefficient of linear 
expansion the PBO fiber which shows a negative value The overhead wire with which the dip depressor 
effect under hot environments is good with overhead wire, and made this high tension wire rod the 
tension member Even if it is lightweight and lifting of the electric-wire temperature by the increment in 
the load current takes place, it is indicated by that of** with few increments in a dip that this overhead 
power line can mitigate the burden to a steel tower. (Patent reference 6) 
[0010] 

[Patent reference 1] JP,2000-2281 16, A (2nd page - the 3rd page, drawing 1 ) 
[0011] 

[Patent reference 2] JP,07-249315,A (2nd page - the 3rd page, drawing 1 ) 
[0012] 

[Patent reference 3] JP,2003-123542,A (the 1st page, drawing 1 ) 
[0013] 

[Patent reference 4] JP,2002-1 17723, A (3rd page - the 5th page, drawing 1 - drawing 2 , drawing 4) 
[0014] 

[Patent reference 5] JP,5-83931,U (2nd page - the 5th page, drawing 1 ) 



[0015] 

[Patent reference 6] JP, 10-32 1047, A (2nd page - the 6th page, drawing 1 - drawing 2 ) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0016] 

However, since stainless steel etc. was used for the electric wire currently indicated by above-mentioned 
JP,2000-228116,A, JP,07-249315,A, JP,2003-123542,A, and JP,2002-117723,A as reinforcing materials 
of an insulator in order to raise reinforcement, the production process became complicated and it had the 
problem that cost was also high. Moreover, the problem which recovery of an annealed copper electric 
wire is difficult, and cannot recycle alloys, such as stainless steel, since it was mixed into the electric 
wire was during the above-mentioned electric-wire manufacture. 
[0017] 

Moreover, although the electric wire currently indicated by JP,5-83931,U is the middle class who is 
making it intervene between the center lines and the metal wires for electric conduction which are called 
a carbon fiber set line and destruction by cover printing and the bolting force of a carbon fiber set line 
was lost, there was a problem that the tensile strength of the whole electric wire was low. 
[0018] 

Furthermore, the electric wire currently indicated by JP, 10-32 1047, A had the problem that the tensile 
strength of the whole electric wire was low too, although the dip depressor effect under hot 
environments was good and was able to attain lightweight-ization of an electric wire because coefficient 
of linear expansion makes reinforcement the PBO fiber which shows a negative value. 
[0019] 

That is, its tensile strength of an insulator was weak, and since the reinforcement hearts, such as stainless 
steel and a copper alloy, were used for the structure of the conventional high intensity electric wire in 
order to reinforce it, cost was high [ structure ]. Moreover, there were problems, such as electric 
corrosion by the difference of the ionization tendency by using dissimilar metals, such as copper and 
steel, together. Moreover, conventionally, the amount of preferred orientation of an insulator was low, 
and since the elongation percentage was higher than a conductor, the contribution of an insulator was 
low at the time of electric-wire fracture, in order to be only cooling the electric wire which came out of 
the crosshead of an extruder with water cooling and not to make it extend. 
[0020] 

This invention is made in view of the above-mentioned problem, and carries out enforcement orientation 
by extending the insulator which is a resin ingredient, it is making it crystallize by annealing further, and 
it aims at offering the high intensity electric wire whose recycle is possible, and its manufacture 
approach, without using reinforcing materials. 
[Means for Solving the Problem] 
[0021] 

The electric wire which carried out drawing annealing of the insulator resin ingredient of the invention 
in this application that the above-mentioned technical problem should be solved The manufacture 
approach of the electric wire which consisted of a conductor and an insulator which covers it, decided 
that tensile strength is 100 or more Mpas, and carried out drawing annealing of the insulator resin 
ingredient of the invention in this application It extrudes from the crosshead of an extruder in the 
condition of conveying a conductor and the fused insulator and not sticking it at a rate different, 
respectively. We decided to include the electric-wire extrusion process which forms one temporary 
electric wire which it comes to cool, and the electric-wire drawing process which is made to cool slowly 
and forms an electric wire after making it extend and narrow-diameter-ize, heating the temporary 
electric wire. 
[0022] 

Moreover, the above-mentioned insulator is the extended resin ingredient, and this resin ingredient has 

the structure which is carrying out orientation, and is crystallizing. 

[0023] 

Moreover, the above-mentioned resin ingredient is a polyolefine system resin ingredient, is a polyamide 

system resin ingredient, or is a fluorocarbon system resin ingredient. 

[0024] 



Moreover, the above-mentioned resin ingredient is the mixture of a polyolefine system resin ingredient 
and a polyamide system resin ingredient, is the mixture of a polyolefine system resin ingredient and a 
fluorocarbon system resin ingredient, or is the mixture of a polyamide system resin ingredient and a 
fluorocarbon system resin ingredient. 
[0025] 

Furthermore, the above-mentioned resin ingredient is the mixture of a polyolefine system resin 
ingredient, a polyamide system resin ingredient, and a fluorocarbon system resin ingredient. 
[0026] 

Moreover, in the above-mentioned electric-wire extrusion process, the bearer rate of a conductor is 4 to 

8 times the bearer rate of a melting insulator. 

[0027] 

Furthermore, in the above-mentioned electric-wire drawing process, the bearer rate of a melting 
insulator is the same as the bearer rate of a conductor, and decided to heat the above-mentioned 
temporary electric wire by steam or hot blast. 
[Effect of the Invention] 
[0028] 

According to the electric wire in this invention explained above, even if it does not use reinforcing 

materials, such as stainless steel, a high intensity electric wire can be obtained. 

[0029] 

Moreover, according to the manufacture approach of the electric wire in this invention, by not using 
reinforcing materials, such as stainless steel, a production process becomes easy and a cost cut can be 
aimed at. 

[Best Mode of Carrying Out the Invention] 
[0030] 

The gestalt of operation of this invention is explained based on an accompanying drawing below. 
Drawin g 1 is the sectional view showing the gestalt of 1 operation of the electric wire concerning this 
invention here, drawing 2 is drawing showing roughly the gestalt of 1 implementation of the 
manufacture approach of the electric wire concerning this invention, and drawing 3 is important section 
drawing of longitudinal section showing an example of the head section of the extruder in drawing 2 . 
[0031] 

As shown in drawing 1 , the electric wire 1 has composition with which the insulator layer 3 was 
covered by the periphery of a conductor 2. Using annealed copper as a gestalt of operation shown in 
drawing 1 , a conductor 2 is arranged in in the shape of the center of a circle by seven, and becomes one 
bundle. In addition, the bundle of two or more annealed copper as which one annealed copper is 
sufficient is sufficient as a conductor 2. The insulator layer 3 may consist of an insulator and the resin 
ingredient which has crystallinity further may be used. This resin ingredient is making it extend, heating, 
orientation of the internal molecule is carried out and it is crystallizing it with subsequent water cooling 
further. 
[0032] 

Moreover, the above-mentioned resin ingredient is for example, a polyolefine system resin ingredient, is 

a polyamide system resin ingredient, or is a fluorocarbon system resin ingredient. 

[0033] 

Moreover, the above-mentioned resin ingredient is the mixture of a polyolefine system resin ingredient 
and a polyamide system resin ingredient, is the mixture of a polyolefine system resin ingredient and a 
fluorocarbon system resin ingredient, or is the mixture of a polyamide system resin ingredient and a 
fluorocarbon system resin ingredient. 
[0034] 

Furthermore, the above-mentioned resin ingredient is the mixture of a polyolefine system resin 
ingredient, a polyamide system resin ingredient, and a fluorocarbon system resin ingredient. 
[0035] 

By extending and annealing a resin ingredient with crystallinity, by making the hauling modulus of 
elasticity (or tensile strength) and elongation after fracture of a conductor 2 and the insulator layer 3 into 
this level, the electric wires 1 which have such structure are a conductor 2 and the sum total of both of 
the insulator layer 3, and can increase reinforcement (tensile strength) at the time of the breaking load of 



an electric wire by both making high the amount of preferred orientation of the molecule of a resin 

ingredient, and degree of crystallinity. 

[0036] 

Next, the manufacture approach of an electric wire is explained. As shown in drawing 2 , after the 
conductor 2 supplied from a supply anneals by ANIRA, and preheating is carried out by the pre-heater 
after that and it warms up, it is sent to an extruder. 
[0037] 

The extruder shown in drawing 2 installs the resin ingredient input port which throws in the crystalline 
resin ingredient 10 (namely, insulator ingredient) which tends to intersect perpendicularly in the 
conveyance direction of a conductor 2, and is installing the crosshead which twists a conductor 2 and the 
resin ingredient 10 together, and sends them further. The important section structure of this crosshead is 
shown in drawing 3 . 
[0038] 

As shown in drawing 3 , a conductor 2 is sent out to a crosshead in the conveyance direction shown in 
drawing at a rate A through the conveyance section 5 currently maintained in the conveyance space of a 
conductor 2 by rodding 4. The screw 7 is formed in the interior of the extrusion cylinder 6 which 
intersects perpendicularly with the conveyance section 5 free [ a revolution ]. The resin ingredient 10 
which is heated at the heater which is not shown in drawing and will be in a melting condition flows into 
the resin ingredient style admission into a club 8, and is covered as an insulator layer 3 around a 
conductor 2. The inlet velocity B of the resin ingredient 10 is controlled by the screw 7. 
[0039] 

if the bearer rate of a conductor 2 is set to A (a part for m/) and inlet velocity of the resin ingredient 10 is 
set to B (a part for m/) - about 
A=(4-8) *B (1) 

A conductor 2 is conveyed by the relation in which ****** is materialized. 
[0040] 

Making aperture of the crosshead of an extruder thick and maintaining the relation of the above- 
mentioned (1) formula, in the condition that the insulator layer 3 of the resin ingredient 10 does not stick 
to a conductor 2, it extrudes, the temporary electric wire 9 is formed, it is sent to the 1st cooling water 
tank which shows this temporary electric wire 9 to drawing 2 and drawing 3 , and water cooling is 
carried out at the temperature of 10-15 degrees C. At this time, the insulator layer 3 of the resin 
ingredient 10 of a melting condition solidifies, and serves as a solid-state. 
[0041] 

Next, the temporary electric wire 9 is sent to the 1st taking over machine, and the send rate of the resin 
ingredient 10 is adjusted. In this example, as the 1st taking over machine, although belt-type send 
equipment is used, if the send rate of the resin ingredient 10 can be adjusted, it is not especially 
scrupulous. 
[0042] 

And as shown in drawing 2 , similarly those bearer rates change a conductor 2 and the insulator layer 3, 
and they are sent to the following heating apparatus. With this heating apparatus, while a conductor 2 
and the insulator layer 3 are heated at 100-180 degrees C by steam or hot blast, the rate for 40-80m/, 
orientation of that molecule is carried out, it unites with a conductor 2, and the insulator layer 3 is 
extended and an electric wire 1 is formed [ it is narrow-diameter-ized and ]. Then, an electric wire 1 is 
sent to the 2nd cooling water tank, and the extended insulator layer 3 is annealed by water cooling, and 
progresses crystallization. Finally, it rolls round with a **** machine through the 2nd taking over 
machine. 
[0043] 

Thus, although it is raising the amount of preferred orientation and progressing crystallization by a 
drawing and annealing and elongation after fracture falls to about 30%, tensile strength of the insulator 
layer 3 improves. Since the elongation after fracture of a conductor 2 is about 20 - 30%, the elongation 
after fracture as the electric-wire 1 whole becomes about 30%. 
[Availability on industry] 
[0044] 

While raising the tensile strength of an electric wire with orientation and making it crystallize for the 



structure of an insulator by extending the insulator in an electric wire and cooling, the production 
process also becomes easy and a cost cut can be aimed at. 
[Brief Description of the Drawings] 
[0045] 

[Drawing 1] The sectional view showing the gestalt of 1 operation of the electric wire concerning this 
invention. 

[Drawing 2] Drawing showing roughly the gestalt of 1 implementation of the manufacture approach of 
the electric wire concerning this invention. 

[Drawing 3] Important section drawing of longitudinal section showing an example of the head section 
of the extruder in drawing 2 . 
[Description of Notations] 
[0046] 

1 - Electric wire 2 - Conductor 3 « Insulator layer 4 - Rodding 5 - Conveyance section 6 Extrusion 
cylinder 7 - Screw 8 - Resin ingredient style admission into a club 9 — Temporary electric wire 10 — 
Resin ingredient. 
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[Brief Description of the Drawings] 
[0045] 

[Drawing 1] The sectional view showing the gestalt of 1 operation of the electric wire concerning this 
invention. 

[Drawing 2] Drawing showing roughly the gestalt of 1 implementation of the manufacture approach of 
the electric wire concerning this invention. 

[Drawing 3] Important section drawing of longitudinal section showing an example of the head section 
of the extruder in drawing 2 . 
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[Drawing 1] 
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[Procedure amendment] 

[Filing Date] June 1, Heisei 16 (2004. 6.1) 

[Procedure amendment 1] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 2 

[Method of Amendment] Modification 

[The content of amendment] 

[Drawing 2] 




[Translation done.] 



(i9)H*s»iHf(JP) (12) & 58 1* 3£ 1 


8(A) dD^fFm^HS-^ 






^592005-340031 




f 


(P2005- 340031 A) 






(43)&WB ¥*17*12^8H(a)05.12.8) 


(51) Int CI 7 F 1 

\vX^ 1 Jib • wX ■ XX. 






HOI B 7/02 HOI R 


7/02 


Z 5G309 


H 0 1 B 13/14 HO 1 B 


13/14 


Z 5G325 




mmmm mxmam 15 0 l (± 10 h> 


(21) aiJS#^ 13/SS2004-158320 0*2004-158320) 


(71) ffiiHA 


. 000006895 


(22) Ibm B ¥^cl6¥5^27B (2004. 5. 27) 










mmtSfSIEHH 1 TB4f2 8^ 




(74)tt3A 


100097113 










(72) mi* 


arc 






f!WJR*gSm«l 15 00ftfi 










(72) BOH* 








■ w>ram*gi?m wi i 5 o ostfe 










(72) £§BJJ# 








ttmm&&vawm 1 soosi 










* 




(54) [%b^o««pj masav-?-»Mit^ffi 



(57) [g^] 

zmrnxmrnt. mmL^vmxw&mcofux^y 
x-hzztzftrnt^-zw 



/ 




(2) 



^^2005-340031 (P2005-340031A) 



mitt ztizmm^zmimfr^&mmz&^x . w&im&iz. mwztitimmttw 
mssmmmcommit. m^i lt'^* £ t imtt -rmsm i izamnmm. 

msmmmt >&®mmAx$> *) . m t < y r s >*5R«JBtmT* 

0 . =g L < Mt7on#-*y^jB$mT** £ k ARSE 1 M3Wvfh. 

fnasiiwpHi . jk y 7 -r *y r s h'm@ffli*mk <oa#«rc* o . 

^ L < ttsicy * V 7 4 y^tSJIli*m !:7nn^ y$ttHli$ffi k Wl^DT* 0 > m L 

< y r $ H*«iitmi: 7 n - ^yjRiiugwsk <oa^«j"c* sit £#® k -r 

o 

«R£;OT»L$rj&*4>, S£ttLTiNlgfl:3-£T*»4>, ^S-tfT. mH£7£fi)c-f -Sm^Sfa 

x«kfc*». itriEffi»fr«4. mw*ixtzmmttmx*&&zb*®WLbithw&<nwmi 
m. 

mmmtwcommte. mmmtx^zzb ^^mLb-rhm^mnzwmnm^wtn 
msmmmt. na&itLx^&zb &m&bi-zmm%7i,znm<7)W&cowm.i}&, 

[fflRBSlO] 

0 . ^ L < 1*7 a n#-*v&8}JJi*mT-£> I. £ b MHSfl 7 7bM 9 cov vf ft. 

[ff*3»ll] 

«WBisiB«3pHi. #v*u7 * y&mmmAbtfo 7-5 HiwiBKWjBffcwai^iire*'} . 
« u < j*k y * w ? * >-*fflii*m k7DD*-,i{ y^ntuifm fc <oa^*tr* o . ^ l 

ffllli*mfc 0»£«re*& i k **88 k "f &i§ 7 JbM 9 *>wfftjb» 1 mzimsrMU 
[11*1113] 

z b zftmb-thmimmm 1 1 mzimcow&nwmm. 



(3) 



#^2005-340031 (P2005-340031A) 



mit -tm mm. 1 3 wrum* 1 mizmmcDW&nwmum. 

[0001] 

[irm&ffi] 

[0002] 
[0003] 

[0004] * 
[0005] 

izztiflmzixx^h. (Wfcm2) 

[0006] 

(WIWdK3) 

[0007] 

mvmtnmizmmzmnzzbtfm^istix^i. («ft*it4 ) 

[0008] 

h l r # j ^ea^^H<o»ft »«j t j: -> r *> . * >- 7 r 4 ft @*>t v % h mmmm 

L%<tt:hZ.tmmZtiX\^h. («f»*itt5) 
[0009] 

!KyA-77x-uv^yyt^^^tV-;ngBt (pbo«) £3§rtfrtfk L 



^2005-340031 (P2005-340031A) 



fficoMMzx hmmm^cn±.^mz^x^mmm i ^j:^cr>x\ zwrnommmtf 
^otfi^gits c: t wx'% zzb mmz fix v . ( ftftiM 6 ) 

[0010] , 
[*8K0R1] mm 2000-22811 6^fg (H2IMI3ji 01 ) 
[0011] 

[#^^2] ^0 7-24 9 3 1 5^fg (Sfl2IC~3S3K. 11 ) 
[0012] 

mstXmi #^2 0 0 3-1 2 3 54 2^18 <»1JT 01) 
[0013] 

[#lt:*:U£4] «I2002-1 1 7 723^$B ( JfS 3 IC-p 5 H1M32. H4 

) * 
[0014] 

[^f^ms] 11^5-8393 i-t^fg (m2w~~m5m, mi) 

[0015] 

[^ff^lte] »»PF1 0-3 2 1 0 4 7^# (»2H~SS6H, EUM12) 

[^<7)ffi^] 

[0016] , 

U^LSr**^ ±15^2 0 0 0-2 28 1 16^fg. W07-2493 15f 
&$g. =t#BS2003-l 23 542-^fg. &IA'WM 2 0 0 2 - 1 1 7 7 2 3-sf&f8£Hf§ 

aasa+fc, XTyi/xwviz&zw&cvwzMtrt&AstdtcMz. imnmcomm>m 
mxh"). 7)vx*%tc^wmtfh~>tz. 

[0017] 

tz. 

[0018] 

mzwmvi 0-3210 47^&mi,zmmztix^&nmi. tmmmtf^mz 
Tfrtv&onm&wt&t Lx\^hztx\ w&mmTte&tf&wmmw&wfmx'. 
wanumft&mh «r t &x* $ tztf. o «£flc*>9 i -»» o ssi&wsv ^ran*«* ^ £ 

[0019] 

O&f-mrf&b^tz. 
[0020] 



(5) 



#W2005-340031 (P2005-340031A) 



[0021] 

[0022] 
[0023] 
[0024] 

x-h*). mL<\i.xv*v7 a >mbmmit7vn*-x>.m&mmitcom.imxh 

[0025] 
[0026] 
[0027] 

[0028] 
[0029] 

[0030] 

«Tfc*«w<osijt<o»jBi^a^^fcai^v-k-cijiHB^s. zzz\ muz. *%mz 
&&mme>-mL(r>ffimzm'tmmmx'fo <o . 02a. *^^^^mcomjt^rso- 

"^BIMWflBHT**. , 
[0031] 

h. muz^-tmmcommt lx. mw2u. im&mw 7ww:*t^t, — jr 

[0032] 
[0033] 



(6) #^2005-340031 (P2005-340031A) 

[0034] 
[0035] 

ogi^Mowew (mtKitBi^m^mm) mmmm/^nv^uz^-h ztizx*)^ 
w&nmmmfttz. mw2tmmm3<mm^WiX\ mm (5\-?mmm) *Jtrr 

[0036] 

<Kfc:«tt<oiBi*ffiSr»^* . 132 iz^rTX o lc;' *r 754 d>6fttt3*i**flc2ft< 
[0037] 

H2fc^mfaj«ti. mft2<vfflmjjmzw&^&ftmz&3 i &<7)hz>wmmAi o ( 

[0038] 

&5*mtx. mft2it. mmAxmz^-mmj^xm k> m-. mmsistm^thn 

[0039] 

«*2^IBS5a**A (m/#) it. $flittm O<^A3&££B (m/#) fc-T* 
A= (4—8 ) *B ( 1 ) 

«H»3W«sr-r h w&xmk 2 ^mtt & . 

[0040] 

»9Sr022fct^3tCS5t^l^Sl*«fe:a<?><t, 1.0-1 5°C<n%j£X'K8rt&. :«o 

mi&itoMHmi o^M^^ii3(s. m&^xmwttch. 

[0041] 

<«c, {R«B9S:»l5|]R«t=3ll/?>*i. fflflgtm 1 0<?M*)&Lme.t:%mth. 
[0042] 

*LT. H 2 teniae **2t»«M*cJi3«: ^^^JSjaBftK^ratteSQEL 
JRfcJ: 1 ?, 1 OO-l 8 0°CXl}U?&Zil%:tfh. 4 0— 8 0m/#<OMJ£Tl®SiflsJl3ii 

^fj^wEflSfu mfo2k-M\L%tixMmtztt, wtkumrs&tih 

[0043] 



(7) 



#^2005-340031 (P2005-340031A) 



. ♦ 

0 ~ 3 0 %x-h h <7> x\ mm 1 gft i: t r oaww 3 0%t%h. 
imm±comm^imm 

[0044] 
[0045] 

[HI] *f6^fc«6««(7)H^<^J»*^t1BniIEI. 

[02] *%wizi&&m&commx&<n-mm<ommzm®mztik'tm. 

[03] 02 fcfeft&ff aj»<^v»y H»<0^*^5WBfflSfiSBI. 
[0046] , 

i-mnu 2 -nc*. 4-&&: s-mzm.. 



[01] 



[02] 



(8) 



#^2005-340031 (P2005-340031A) 



[H3] 




[JSHJB] ¥^163^1 0(2004.6.1) 



WP2005-340031 (P2005-340031A) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

CHINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



□jBLURRED OR ILLEGIBLE TEXT OR DRAWING 



